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(57) Abstract: The present invention relates to a method of dispensing a liquid suspension from a reservoir of a liquid suspension 
held in a delivery system, wherein the reservoir (21) of liquid suspension is of the type which is normally isolated from atmosphere, 
comprising the steps of: a) increasing the volume of the reservoir (21) above an initial volume so as to reduce the pressure in the 
reservoir to below atmospheric; b) agitating the liquid suspension; c) reducing the volume of the reservoir (21) to the initial volume; 
and d) subsequently dispensing at least a portion of die liquid suspension from the reservoir (21). 
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. DISPENSING DEVICE 

The invention relates to dispensing devices and, 
particularly to dispensing devices for dispensing 
5 medicaments in suspension in a spray form. 

Delivery systems are known for administering 
liquids in spray form. One such system is described 
in published application WO91/15303. A problem has 
been found with dispensing liquids, including 

10 medicaments, which are formed from suspensions using 
such devices. It is a requirement of such devices 
that the liquid medicament is stored without any air 
being present in the medicament cartridge or 
medicament vial . This is due to the fact that the air 

15 can cause degradation of the medicament, because of 
the dangers of injecting air into the patient, 
especially where the medicament is used intravenously, 
and also the inconsistency in shot weight which occurs 
when air is present. As a result, the vials or 

2 0 cartridges or other containers for the medicament are 

formed with no air space. A problem has been found 
with dispensing suspensions from such vials or 
cartridges since it has been found that over time, the 
suspended element of the suspension settles out from 
25 the liquid carrier. In order for a correct dosage to 
be dispensed, it is therefore necessary to agitate the 
medicament to resuspend the medicament in the liquid 
carrier. This is not easy to achieve efficiently with 
many suspensions in a medicament vial or cartridge 

3 0 where there is no air space or other head space. 

The present invention provides a method of 
dispensing a liquid suspension from a reservoir of a 
liquid suspension held in a delivery system, wherein 
the reservoir of liquid suspension is of the type 
35 which is normally isolated from atmosphere, comprising 
the steps of : 

a) increasing the volume of the reservoir above 
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an initial volume so as to reduce the 
pressure in the reservoir to below 
atmospheric ; 
b) agitating the liquid suspension; 
5 c) reducing the volume of the reservoir to the 

initial volume; and 
d) subsequently dispensing at least a portion 

of the liquid suspension from the reservoir. 
The present invention also provides a delivery 
10 system for dispensing a liquid suspension comprising a 
reservoir of the liquid suspension of the type which 
is normally isolated from atmosphere, means for 
creating at least a partial vacuum in the reservoir of 
liquid suspension and means for dispensing at least a 
15 portion of the liquid from the reservoir subsequent to 
agitation of the liquid suspension. 

The present invention also provides use of the 
delivery system. 

An embodiment of the present invention will now 
20 be described, by way of example only, with reference 
to the accompanying drawing, which is a sectional 
elevation through a dispensing device according to the 
invention. 

Referring to Figure 1, there is illustrated a 
25 dispensing device intended for dispensing a liquid 

medicament in the .form of a spray. The device forms a 
delivery system which is particularly suitable for 
nasal administration of a medicament. 

The dispensing device comprises a drive unit 10, 
30 a dispenser housing 11, a nozzle 143 and a protective 
cap 170. 

The dispenser housing 11 is a cylindrical tube. 
A generally cylindrical housing 141 is received 
slidingly inside, and connected to., the dispenser 
35 housing 11 by means of a snap-fit co-operating feature 
62. The generally cylindrical housing 141 has a 
stepped end 142 which is generally closed off and 
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connects to the nozzle 143 of the device and includes 
at its other end a piston 22 which is sealihgly 
received in the cartridge 141 so as to isolate the 
contents of the cartridge 141 from atmosphere when the 
5 nozzle 143 is in the closed position. The drive unit 
10 is arranged to move the piston 22 to the left as 
viewed in Figure 1 by pre-selected distances 
corresponding to pre -selected doses of medicament 
stored in the device which are to be dispensed. The 

10 operation of the drive unit 10 will be described 
further below. 

The stepped end 142 of the generally cylindrical 
housing 141, which serves as a medicament cartridge, 
is closed off by a valve cap 145 having a central 

15 aperture 14 6 fixed to the end of the cartridge 141 and 
trapping a valve seat 147 between the valve cap 145 
and the open end of stepped portion 142 of the 
cartridge 141. 

, . The nozzle 143 of the device comprises outer and 

2 0 inner nested components 149 and 150 which define 
between them a flow path for medicament to be 
dispensed. The nozzle 143 is of the type designed to 
dispense a pressurised liquid passing through the 
nozzle in the form of a spray. The construction of 

25 the nozzle 143 may be, for example, as described in 
published European patent application 0 308 100. In 
summary, an axially extending channel 152 is defined 
between the inner and outer components 149, 150 
leading to a swirl chamber 153 and outlet orifice 154 

30 of the device. The inner end of the inner nested 
component 150 includes a tapered peg 156 which is 
fitted in a tapered bore of a valve core 158. The 
valve core 158 includes an enlarged portion 159, the 
shoulder of which engages the valve seat 14 7 to 

35 isolate the contents of cartiMdge 141 from the 
atmosphere when the device is not in use . 

When the portion 159 is unseated from, valve seat 
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147, medicament may flow into the nozzle 143 through 
side holes 160 in the valve core 158 and thence 
through a flow path formed between tapered peg 156 and 
the bore in which it seats. This connects in turn 
5 with axial bore 152 in nozzle 143. 

The inner and outer nested components 149, 150 of 
the nozzle 143 and the valve core 158 are fixed 
together to move as a single component . The assembly 
of nozzle and valve core is moved by a slider 162 

10 including finger grips 163 which is fixed to a skirt 
portion 164 of the outer component 149 of the nozzle 
assembly. As shown in Figure 1, the attachment of the 
slider 162 to the skirt portion 164 is by means of an 
inter- engaging annular bead and groove 166, 167 which 

15 snap-fit together. The assembly of nozzle 143 and 
valve stem 158 is urged into its normally closed 
position by spring 169 located between an inner 
surface of outer nozzle component 149 and valve cap 
145. 

2 0 The dispensing device 14 0 also includes a cap 170 

which fits over the cartridge 141 enclosing the nozzle 
assembly 143 and includes a clip 171 similar to a pen 
cap. 

In use of the device 140, the cap 170 is first 
25 removed- The device is then pre-loaded (as will be 
described below) to dispense a pre-selected cjuantity 
of medicament by selecting the required dose on the 
drive unit 10. The user then applies nozzle 143 to 
the point at which the medicament is to be introduced 
30 (for example, a nostril) and slides the slider 162 
relative to the cartridge 141 thereby unseating the 
valve stem 158 from the valve seat 147 and allowing a 
portion of the medicament stored in the reservoir of 
the cartridge 141 to be dispensed. 
35 The drive unit 10 of the dispensing device is 

located in housing 11. The end of housing 11 remote 
from nozzle 143 is closed off a cap 44. The housing 11 
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is open at the other end 61 for receiving the 
cartridge 141 as described above. A plunger 4 0 
extends from end cap 44 towards piston mernber 22 and 
the drive unit 10 is operable to cause the plunger 40 
5 to move axially towards nozzle 143 by a fixed distance 
determined by a dose selector (not shown) which is 
incorporated in end cap 44 . The end cap 44 is 
rot at ably mounted on the end of the housing 11 remote 
from plunger 40. Axial movement of the plunger 40 by 

10 said fixed distance causes the piston 22 to be urged 
to move the same distance to dispense the selected 
dose of the liquid medicament as described above . 

The plunger 40 has an integrally formed thread 45 
of a large lead angle. The plunger 40 slides axially 

15 within a plunger guide 43 which comprises inwardly 
directed teeth 49 which engage the thread 45 of the 
plunger 40. The plunger guide 43 is coupled to end 
cap 44 by co-operating bead and groove formations 54 
and 53 which snap- fit together. The plunger guide 43 

2 0 is rotatably fixed relative to the end cap 44 such 
that rotation of end cap 44 causes plunger guide 43 
also to rotate. Rotation of plunger guide 43 in turn 
urges plunger 40 to move axially towards nozzle 143 by 
means of the engagement between teeth 49 and thread 

25 45. 

The plunger guide 43 comprises a number of 
circumf erentially spaced ribs 51 which extend from an 
outer surface of the plunger guide 43 towards the 
inner wall of housing 11. The inner wall of housing 

30 11 is provided with a matching number of T-shaped 

channels 52 in which the distal edges of ribs 51 are 
received. As shown in Figure 1, the channels 52 
extend axially from open end 61 to a point axially to 
the right of ribs 51 when in the position shown in 

35 Figure 1. 

A spring 48 is provided seated between an end 
face of the ribs 51 nearest of the end cap 44 and a 
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spring seat 50 provided on an inwardly directed flange 
of the housing 11. The spring 48 acts to urge the 
plunger guide 43 towards the left as shown in Figure 
1- 

5 The plunger guide 43 further comprises an end 

face 71 directed towards nozzle 143 which is provided 
with a series of teeth (not shown) which engage 
matching teeth on a ratchet disc . 72 located between 
the plunger guide 43 and the cartridge 141. The 

10 ratchet disc 72 is rotationally fixed relative to 
cartridge 141. The matching sets of teeth are 
directed relative to one another such that relative 
rotation between the plunger guide 43 and the ratchet 
disc 72 is possible in only one direction, 

15 In use to dispense a dose the end cap 44 is 

rotated which in turn rotates plunger guide 43 and 
also housing 11 by means of the engagement of the ribs 
51 in the channels 52. The ratchet disc 72 and. teeth 
on the end face 71 of the plunger guide 43 prevent 

2 0 rotation of the plunger guide 43 in the opposite 

direction. Rotation of the plunger guide 43 acts on 
the thread 45 of the plunger 40 through the teeth 49. 
Due to the incompressibility of the liquid medicament 
21, the piston member 22 is unable to move towards the 

25 left as shown in Figure 1 whilst the nozzle 143 is in 
the closed position. Hence, rotation of end cap 44 
causes the plunger guide 43 and end cap 44 to move to 
the right as shown in Figure 1 so as to accommodate 
the relative rotational movement between the thread 45 

30 and teeth 49. As a result, the end cap 44, plunger 
guide 43 and ribs 51 move towards the right as shown 
in Figure 1, compressing the spring 48 between the end 
face of ribs 51 and the spring seat 50 so as to charge 
the drive unit 10 with stored .spring energy, Co- 

35 operating formation 62 prevents housing 11 moving to 
the left as viewed in Figure 1 under action of spring 
48 as the spring force of spring 48 is insufficient to 
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unseat the co-operating formation 62. An end face 55 
of the T-shaped channels 52 acts as a limiter on the 
axial movement of the ribs 51 towards the right as 
shown in Figure 1 so as to limit the energy stored in 
5 spring 48. Alternatively, the dose selector 

incorporated in end cap 44 may comprise means for 
limiting the rotation of end cap 44 during charging. 

Once charged, the nozzle 143 is operated as 
described above by movement of the slider 162. At the 
10 point when the flow path to the outlet orifice 145 
opens, the liquid medicament 21 is able to be 
dispensed, accommodating movement of the piston member 
to the left as shown in Figure 1. At this point, 
spring 4 8 urges the ribs 51, plunger guide 43, dose 
15 selector 44 and plunger 4 0 to move to the left with 

piston member 22 to dispense the pre -selected dose of 
liquid medicament 21. The device is then ready to be 
re-charged for a subsequent actuation. 

A problem has been found with dispensing liquid 
20 medicaments which are formed from suspensions using 
devices such as the one described above. It is a 
requirement of such devices that the liquid medicament 
21 is stored without any air being present in the 
medicament cartridge 141 or medicament vial. This is 
25 due to the fact that the air can cause degradation of 
the medicament, because of the dangers of injecting 
air into the patient, especially where the medicament 
21 is used intravenously, and also the inconsistency 
in shot weight which occurs when air is present. As a 
30 result, the vials or cartridges or other containers 

for the medicament 21 are formed with no air space. A 
problem has been found with dispensing suspensions 
from such vials or cartridges since it has been found 
that over time, the suspended element of the 
35 suspension settles out fi-om the liquid carrier. In 
order for a correct dosage to be dispensed, it is 
therefore necessary to agitate the medicament to 
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resuspend the medicament in the liquid carrier. This 
is not easy to achieve efficiently with many 
suspensions in a medicament vial or cartridge where 
there is no air space or other head space, especially 
5 where the user is elderly or infirm. 

The present invention overcomes this problem by 
providing means for creating a vacuum or partial 
vacuum in the normally air free medicament vial or 
cartridge . 

10 Referring to Figure 1, a portion of the cartridge 

141 is provided with an external screw thread on which 
is mounted a threaded nut 60 which abuts the open end 
61 of the housing 11. In addition, end cap 44 is 
provided with a circumferential channel 63 in which is 

15 received the opposite end of the housing 11. In use, 
before operating the end cap 44 to charge the device 
for dispensation, the threaded nut 60 is rotated so as 
to move the threaded nut 60 to the right as viewed in 
Figure 1 along the external thread of the cartridge 

20 141. The movement of the threaded nut 60 to the right 
as shown in Figure 1 forces the housing 11 and, by 
means of the engagement of the end of housing 11 in 
the circumferential channel 63, the end cap 44 to the 
right as viewed in Figure 1 . The rotation of the nut 

2 5 60 provides sufficient force to unseat the co- 

operating fonrmation 62 to allow the housing 11 to 
slide axially relative to the cartridge 141. The 
movement of the housing 11 in turn causes the piston 
member 22 to be moved to the right as viewed in Figure 

3 0 1 due to the engagement of the plunger 40, piston 

guide 43 and end cap 44. Consequently, operation of 
the threaded nut 60 produces an increase in volume of 
the cartridge and at the same time a reduction in 
pressure in the cartridge 141 below atmospheric since, 
35 with the nozzle 143 closed, the cartridge 141 is 

isolated from atmosphere. As such, a partial vacuum 
is created in the cartridge 141. The user then 
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agitates the cartridge 141 by shaking the device to 
resuspend the suspension. The threaded nut 60 is then 
rotated in the opposite sense to return it to its 
original position. At the same time the suction 
5 effect of the partial vacuum in the cartridge 141 
draws the piston member 22 back to its original 
position causing the co-operating formation 62 to re- 
engage. To aid re -engagement the faces of the co- 
operating formation contacting one another on re- 

10 engagement may be tapered so as to urge the formations 
to ride over one another. 

Once the co-operating formations 62 are re- 
engaged, the device is ready to be charged and fired 
in the same manner as described above. 

15 The present invention is not limited to the 

device described above which is provided as merely an 
illustrative example. The present invention provides 
equal application with both single dose and multiple 
dose devices. The medicament may be provided in a 

2 0 replaceable cartridge, vial or other container. 

Alternatively, the medicament may be provided in a 
chamber formed as part of the housing of the device, 
especially where the device is a single dose 
dispenser. 

25 Other drive units may be used to power the 

dispensation of the medicament. One example is 
described in published European Patent application 
0338806. 

Other means of sealing the nozzle 143 and other 
30 nozzle types may be used without departing from the 
scope of the present invention. 

The delivery system may be adapted for other 
types of administration, for example oral or svib- 
lingual . 
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Claims : 

1.. A method of dispensing a liquid suspension from a 
reservoir of a liquid suspension held in a 
5 delivery system, wherein the reservoir of liquid 

suspension is of the type which is normally 
isolated from atmosphere, comprising the steps 
of : 

a) increasing the volume of the reservoir above 
10 an initial volume so as to reduce the 

pressure in the reseirvoir to below 
atmospheric; 

b) agitating the liquid suspension; 

c) reducing the .volume of the reservoir to the 
15 initial volume; and 

d) subsequently dispensing at least a portion 
of the liquid suspension from the reservoir. 



2. The method of claim 1 wherein at least a partial 
20 vacuum is created in the reservoir during step 

a) . 

3 . The method of claim 2 wherein the delivery system 
comprises a piston member engageable in the 

25 reservoir and the at least partial vacuum is 

created by partially withdrawing the piston 
member from the reservoir. 



The method of any of claims 1 to 3 wherein the 
liquid is dispensed by pressurising the reserv^oir 
to a level above atmospheric in step d) . 

A delivery system for dispensing a liquid 
suspension comprising a reservoir of the liquid ^ 
suspension of the type which is normally isolated 
from atmosphere, means for creating at least a 
partial vacuum in the reservoir of liquid 
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suspension and means for dispensing at least a 
portion of the liquid from the reservoir 
subsequent to agitation of the liquid suspension. 



5 6. The delivery system of claim 5 wherein the means 
for creating at least a partial vacuum in the 
reservoir of liquid suspension comprises means 
for increasing the volume of the reservoir while 
maintaining the reservoir isolated from 
1 0 atmosphere . 

7. The delivery system of claim 6 further comprising 
a piston member engageable in the reservoir. 

15 8. The delivery system of claim 7 further comprising 
means for at least partially withdrawing the 
piston member from the reservoir so as to 
increase the volume of the reservoir. 

20 9. The delivery system of claim 8 wherein the means 
for withdrawing the piston member comprises a 
rotatable member rotation of which urges the 
piston member to withdraw from the reservoir. 

25 10. The delivery system of any of claims 5 to 9 

wherein the reservoir contains a single dose of 
the liquid suspension. 



11. The delivery system of claim 10 wherein the 

30 reservoir is integrally formed with the delivery 

system. 

12 . The delivery system of any of claims 5 to 9 
wherein the reservoir contains multiple doses of 

35 the liquid suspension. 



13 . The delivery system of claim 12 wherein the 
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reservoir is integrally formed with the delivery 
system. 

14 . The delivery system of claim 12 wherein the 
reservoir is a replaceable component of the 
delivery system. 

15- The delivery system of claim 14 wherein the 

reservoir is a vial, ampule or similar cartridge. 

16. The delivery system of any of claims 5 to 15 
wherein the delivery system is adapted for nasal 
use . 

17. The delivery system of any of claims 5 to 15 
wherein the delivery system is adapted for oral 
use. 

18. Use of the delivery system of any of claims 5 to 
17. 

19- A delivery system substantially as hereinbefore 
described with reference to or as shown in the 
accompanying drawings . 
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